ADHD
More than 1 in 10 school-age children (11%) in the United States now meet the criteria for the diagnosis of ADHD; among adolescents, 1 in 5 high school boys and 1 in 11 high school girls meet the criteria. 2 Rates vary among states, from a low of 4.2% for children ages 4 to 17 in Nevada to a high of 14.6% in Arkansas. 3 Worldwide estimates of ADHD prevalence range from 2.2% to 17.8%, 4 with the most recent meta-analysis for North America and Europe indicating a 7.2% worldwide prevalence in people age 18 and younger. 5 Such data have sparked criticism, with some saying that ADHD is overdiagnosed, others saying it is underdiagnosed, and most agreeing that it is misdiagnosed.
Changing defi nitions of ADHD may have had a small effect on the increase in prevalence, 6 but the change is more likely a result of heightened awareness and recognition of symptoms. Even so, guidelines for diagnosing ADHD are still not rigorously applied, contributing to misdiagnosis. For example, in a study of 50 pediatric practices, only half of clinicians said they followed diagnostic guidelines to determine symptom criteria from at least 2 sources and across 2 settings, yet nearly all (93%) reported immediately prescribing medications for treatment. 7 The Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition, 8 requires evidence of a persistent pattern of inattention or hyperactivity/impulsivity, or both, with a severity that interferes with developmental functioning in 2 or more settings; was present before age 12; and cannot be accounted for by another behavioral health disorder such as depression, anxiety, or trauma. The diagnosis should document the presence of at least 6 of 9 symptoms of inattention (or 5 symptoms for teens age 17 or older), or at least 6 of 9 symptoms of hyperactive/impulsive behavior (5 symptoms for teens age 17 and older). Symptoms are best documented when reported by at least 2 observers.
■ COSTS OF ADHD
ADHD is expensive to society. National yearly healthcare costs have ranged from $143 billion to $266 billion, 9 with over half this amount assumed directly by families. 10 Even in previous decades when prevalence rates hovered around 5%, the cost of workday loss in the United States was high for adult patients and for parents of young children with ADHD needing to take time off from work for doctors' visits. 11 Projections across 10 countries indicated that adults with ADHD lost more workdays than did workers without ADHD. 12 There is also a trend toward visits that are more expensive. Between 2000 and 2010, the number of visits for ADHD to psychiatrists rose from 24% to 36%, while the number of less-costly visits to pediatricians decreased from 54% to 47%. 13 Thus, over the past 15 years, symptoms of ADHD have become more readily recognized, prevalence rates in the population have increased signifi cantly, and associated costs have increased dramatically, with costs extending beyond individual impairment to a loss of productivity at the workplace. And treatment, typically with drugs, has been used without suffi cient application of current diagnostic criteria. What impact does this have on the practicing physician?
■ DRUG TREATMENT: GOLD STANDARD OR NATIONAL DISASTER?
Stimulants are considered the standard of medical care for the symptoms of ADHD, according to the 2011 practice guidelines of the American Academy of Pediatrics. 14 They are effi cacious and cost-effective when optimal dosing is achieved, since the patient usually manages treatment independently, requiring minimal physician input in the months and years after successful titration.
For these reasons, the use of stimulants to treat ADHD has increased dramatically in the last decade. According to the National Survey of Children's Health, as a result of an increase in parent-reported ADHD, more US children were receiving medical treatment for the disorder in 2011 than in any previous year reported, and the prevalence of pharmacotherapy in children ages 14 to 17 increased 28% over the 4 years from 2007 to 2011. 2 Dr. Keith Conners, an early advocate for recognition of ADHD, has called the staggering increase in the rates of diagnosis and drug treat-
The prescribeand-wait approach to drug therapy seldom results in optimal treatment MANOS AND COLLEAGUES ment a "national disaster of dangerous proportions." 15 Nevertheless, many children and families have benefi ted in a cost-effective manner.
■ STRATEGIES FOR TITRATION
Physicians typically rely on 4 strategies to titrate stimulants, 16 presented below in order of increasing complexity.
Prescribe-and-wait
Often, physicians write a prescription and direct the parent to call back or visit the offi ce to relay the child's response after a specifi ed period, typically 1 week to 1 month.
This method is convenient in a busy practice and is informative to the physician in a general way. The drawback to this method is that it seldom results in optimal treatment. If the parent does not call back, the physician may assume the treatment was successful without being certain.
Dose-to-improvement
In this approach, the physician monitors titration more closely and increases the dose until a positive response is achieved, after which the dose is maintained. This method reduces symptoms but does not ensure optimal treatment, as there still may be room for improvement.
Forced-dose titration
This method is often used in clinical trials. The dose is ramped up until side effects occur and is then reduced until the side effects go away.
This method often results in optimal dosing, as a forced dose yields a greater reduction in symptoms. But it requires close monitoring by the physician, with multiple reports from parents and teachers after each dose increase to determine whether benefi t at the higher dose outweighs the side effects and whether side effects can be managed.
Blinded placebo trial
Also often used in research, this method typically requires a research pharmacy to prepare capsules of stimulant medicine in low, moderate, high, and placebo doses. 17 All doses are blinded and given over 4 weeks in a forced-dose titration-a placebo capsule with 3 active medication doses in escalating order, which is typical of outpatient pediatric practice. Placebo capsules are randomly assigned to 1 of the 4 weeks, and behavior is monitored over the 7 days of administration by teachers and parents.
This strategy has benefi ts similar to those of forced-dose titration, and it further delineates medicine response-both side effects and behavior change-by adding a no-medicine placebo condition. It is a systematic, monitored "experiment" for parents who are wary or distrustful of ADHD pharmacotherapy, and it has notable benefi ts. 18 It is also useful for teenagers who are reluctant to use medicine to treat symptoms. It arrives at optimal treatment in a timely manner, usually about 4 to 5 weeks.
On the other hand, this approach requires diligence from families, teachers, and caregivers during the initiation phase, and it requires consistent engagement of the physician team.
Some pediatricians designate a caregiver to monitor titration with the parent; with each new weekly dose, the caregiver reports the child's progress to the physician.
■ ENSURING ADHERENCE
Essential to effective stimulant treatment for ADHD is not whether the medicine works (it does), 19 but whether the patient continues to use it.
In treatment studies and pharmacy database analyses, rates of inconsistent use or discontinuation of medication (both considered nonadherence) were 13.2% to 64% within the fi rst year, 20 and more than 95% of teenagers discontinue pharmacotherapy before age 21. 21 Clinician engagement at the onset of stimulant titration is instrumental to treatment adherence. 22, 23 When pharmacotherapy is loosely monitored during initiation, adherence is highly inconsistent. Some physicians wait as long as 72 days after fi rst prescribing a medication to contact the patient or family, 7 and most children with ADHD who discontinue their medications do so within the fi rst year. 24 
■ FACTORS THAT INHIBIT ADHERENCE
What factors inhibit adherence to successful pharmacotherapy for ADHD?
Treatment nonadherence is often associated with a parent's perception that the medication is not working. 25 Physicians can often overcome this perception by speaking Adherence is essential to effective drug therapy for ADHD ADHD with the parent, conveying that at the start of treatment titrating to the optimal dose takes time, and that it does not mean "something is wrong." But without physician contact, parents do not have the occasion to discuss side effects and benefi ts and tend not to voice fears such as whether the medicine will affect the child's physical development or result in drug abuse later in life. 26 At the beginning of treatment, a child may become too focused, alarming the parent. This overfocused effect is often misunderstood and does not always persist. In addition, when a child better manages his or her own behavior, the contrast to previous behavior may look like something is wrong, when instead the child's behavior is actually normalizing. Medicine-induced anxiety-in the child or, by association, in the parent-may be misunderstood, and subsequently the parent just stops the child's treatment rather than seek physician guidance.
Nonadherence is also more prevalent with immediate-release than with extended-release formulations. 27, 28 Problems can be summarized as follows 7 
:
• Systematic physician observation of response to stimulant titration is often missing at the onset of treatment
• "Best dose" is inconsistently achieved • Patient adherence to treatment is inconsistently monitored.
The long-term consequences of nonadherence to therapy for ADHD have not been suffi ciently examined, 20 but some groups, especially adolescents, show problematic outcomes when treatment is not applied. For example, in one longitudinal study, substance use disorder was signifi cantly higher in youths with ADHD who were never treated with medicine than in "neurotypical" youths and those with ADHD who were treated pharmacologically. 29 
■ BEHAVIORAL INTERVENTION
Although opinions vary as to the advantages of drug therapy vs behavioral intervention in ADHD, there is evidence that a combined approach is best. [30] [31] [32] [33] Pharmacotherapy works inside the skin to reduce symptoms of inattention and overactivity, and behavioral therapy works outside the skin to teach new skills.
Studies have shown evidence of benefi ts of behavioral therapy distinct from those of pharmacotherapy. 34, 35 Results of summer treatment programs in the United States and Japan for children ages 6 to 14 have replicated the fi ndings of a US National Institute of Mental Health study that showed that the programs improved performance and resulted in positive behavior changes (Figure 1) .
A report from the US Centers for Disease Control and Prevention in 2016 stated that behavioral therapy should be the fi rst treatment for young children with ADHD (ages 2 to 5), but noted that only 40% to 50% of young children with ADHD receive psychological services. 36 At the same time, the use of pharmacotherapy has increased tremendously.
Beginning treatment with behavioral therapy rather than medicine has been found to be more cost-effective over time. For children ages 4 to 5, behavioral therapy is recommended as the fi rst line by the clinical practice guidelines of the American Academy of Pediatrics.
14 Beginning treatment with behavioral intervention has been shown to produce better outcomes overall than beginning with medication and indicates that lower doses may be used compared with pharmacotherapy that is not preceded by behavioral therapy.
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Combining drug therapy and behavioral therapy permits lower dosages for results similar to those achieved with drug therapy alone 
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Findings also indicate that starting with behavioral therapy increases the cost-effectiveness of treatment for children with ADHD. 38 In the long term, combination therapy leads to better outcomes 38 and enables the use of lower medication dosages to achieve results similar to those with drug therapy alone (Figure 2) . [39] [40] [41] Behavioral intervention has modest advantages over medicine for non-ADHD symptoms, 42 as the practice satisfi es the adage "pills don't teach skills." 26 One advantage is that caregivers take an active role in managing child compliance, social interactions, and classroom deportment, as opposed to the relatively passive role of prescribing medicine only. Parents and teachers form collaborative partnerships to increase consistency and extend the reach of change. In the National Institute of Mental Health multimodal treatment study, the only children whose behavior normalized were those who used medicine and whose caregivers gave up negative, harsh, inconsistent, and ineffective discipline 43 ; that is, parents changed their own behavior.
Parent training is important, as parents must often manage their children's behavior on their own the best they can, with little coaching and assistance. Primary care physicians may often refer parents to established local programs for training, and ongoing coaching can ensure that skills acquired in such training programs continue to be systematically applied. Pharmacotherapy is focused almost solely on reducing symptoms, but reducing symptoms does not necessarily lead to improved functioning. A multimodal approach helps individuals adapt to demanding settings, achieve personal goals, and contribute to social relationships. Outcomes depend on teaching what to do as well as reducing what not to do. Behavioral therapy 44 shaped by peers, caregivers, teachers, and other factors can be effectively remediate the diffi culties of children with ADHD.
The disadvantages of behavioral therapy are that it is not readily available, adds initial cost to treatment, and requires parents to invest more time at the beginning of intervention. But behavioral therapy reduces costs over time, enhances ADHD pharmacotherapy, often reduces the need for higher dosing, reduces visits to the doctor's offi ce, maintains behavior improvement and symptom reduction in the long term, and signifi cantly increases quality of care. 42 
■ A RECOMMENDED ADHD CARE PATH
How do we increase quality of care, reduce costs, and improve value of care for patients with ADHD? The treatment of ADHD as a FIGURE 2. In 2 dose-ranging studies of combined drug and behavioral therapy, low-to high-intensity behavioral therapy reduced targeted behaviors at lower drug dosages. Behaviors measured were noncompliance with directives and violations of classroom rules during daily activity in a summer camp. Follow up more frequently at the start of drug treatment Physicians may give more frequent attention to the process of pharmacotherapy at the start of treatment. Pharmacotherapy is typically introduced by the prescribe-and-wait method, which often produces less than optimal dosing, limited treatment adherence, and inconsistent outcomes. 45, 46 Though the cost of giving a prescription is low, the cost for unsustained treatment is high, and this undermines the usefulness of medical therapy. The simple solution is systematic titration through frequent contact between the prescribing physician and the parents in the fi rst few weeks of pharmacotherapy. Subsequent ongoing monitoring of adherence in the fi rst year is likely to reduce costs over time.
Behavioral therapy permits lower medication dosages
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Achieve optimal dosing Pharmacotherapy should be applied with a plan in mind to produce evidence that optimal dosing has been achieved, ie, improvement is consistently observed in school and home. 48 If side effects occur, parents and physician must determine whether they outweigh the benefi ts. If the benefi ts outweigh the side effects, then the physician and parents should maintain treatment and manage side effects accordingly. If the side effects outweigh the benefi ts, the titration process should continue with different dosing or delivery until optimal dosing is achieved or until the physician determines that pharmacotherapy is no longer appropriate.
Though different procedures to measure optimal dosing are available, medication effectiveness can be determined in 7-day-perdose exposure during a period when the child's schedule is consistent. A consistent schedule is important, as medicine effects are diffi cult to determine during loosely defi ned schedules such as during school vacations or holidays. Involving multiple observers is important as well. Teachers, for example, are rarely consulted during titration 49 though they are excellent observers and are with the child daily when medication is most effective.
Integrate behavioral therapy
Given the evidence that behavioral intervention enhances drug therapy, 50 behavioral therapy should be integrated with drug therapy to create an inclusive context for change. Behavioral therapy is delivered in a variety of ways including individual and group parent training, home management consultation, daily school report cards, behavioral coaching, classroom behavior management, and peer interventions. Behavioral intervention enhances stimulant effectiveness 51 to improve compliance, on-task behavior, academic performance, social relationships and family functioning. 52 Behavioral therapy is now generally included in health insurance coverage. In addition, many clinics now offer shared medical appointments that combine close monitoring of drug therapy with behavioral coaching to small groups of parents in order to manage symptoms of ADHD at a minimal cost.
Measure outcomes
Measuring outcomes of ADHD treatment over time improves care. The primary care physician may use electronic medical record data management to track a patient's progress related to ADHD features. The Clinical Global Improvement scale is a 7-point assessment that is easily done by parents and the physician at well visits and is ubiquitous in ADHD clinical trials. 53 Change over time indicates when to suggest changes in treatment.
Finally, clinicians can demonstrate that appropriate, comprehensive care does not simply relieve ADHD symptoms, but also promotes quality of life. Healthcare providers can guide parents to improve existing abilities in children rather than leave parents with the notion that something is wrong with their child.
For example, research suggests that some patients with ADHD show enhanced creativity 54, 55 ; cognitive profi les with abilities in logical thinking, reasoning, and common sense 56 ; and the capacity for intense focus in areas of interest. 57 Some authors have even speculated that historical fi gures such as Thomas Edison and Albert Einstein would have been diagnosed with ADHD by today's standards.
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■ MEETING THE DEMANDS OF AFFORDABLE CARE
Many children and youth diagnosed with ADHD still receive no or insuffi cient pharmacotherapy and behavioral therapy. More than one-third of children reported by their parents as not receiving treatment were also reported to have moderate or severe ADHD. 59, 60 At the same time, though more children today are being prescribed pharmacotherapy when ADHD is diagnosed, physician involvement is often limited during titration, 7 and treatment usually consists of reducing symptoms without increasing adaptive behaviors with behavioral therapy. 45 In addition, even though ADHD symptoms initially improve with pharmacotherapy, improvement is not sustained because of poor adherence.
The healthcare costs of ADHD are high because impairment extends beyond the patient to disrupt family life and even the workplace, as parents take time off to manage children. Because of uncertain costs of quality treatment, the best-practice treatment option for ADHD-ie, combined behavioral therapy and medicine-is increasingly accessible but still not as widely accessible as medication treatment. The value of care improves slowly while the number of patients continues to increase. However, caregivers have the opportunity to add value to the treatment of ADHD.
When we improve medication management, improve adherence to treatment, combine behavioral therapy and pharmacotherapy, consistently measure outcomes, and recognize positive traits of ADHD in our patients, we may turn the demands of affordable care into a breakthrough for many who live with the condition. 
